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RMIB SPACE RECORD: 11!

PAST IN SPACE:

#1983
H1992
#1992
H1993
H1994
H1997
H1998
#2003

SPACELAB 1 NASA ESA

ATLAS-I NASA STS-45

EURECA ESA STS-46: returned to ground
ATLAS-II NASA STS-56

ATLAS-III NASA STS-66

HITCHHIKER NASA STS-85

HITCHHIKER NASA STS-95

FREESTAR NASA STS-107

NOW IN SPACE:
MSOHO/VIRGO/DIARAD ESA December 1995

Y)

MSS/SOVIM/DIARAD ESA February 2008

> ongoing (> 18

> 1 year

MPICARD/SOVAP CNES June 2010 > terminated



TSI (W/m2)

Long term Total Solar Irradiance measurement time series

1376 ; ; : : : : :
1374
1372 +
1370
1368
1366
1364
1362
1360
1358
1356 ' ' ' ' ' ' '
1975 1980 1985 1990 1995 2000 2005 2010 2015
Year
ERB —— SOVA2 —— DIARAD/ISOVIM  ———
ACRIM1 PMOGB/VIRGO - - SOVAP Left
ERBS % DIARADNVIRGO ——  SOVAPRight <
ACRIM2 ACRIM3 PREMOS

SOVA1l —— TIMISORCE  —— TIMITCTE



DIARAD absolute level revision

Use as independent absolute radiometer -> no calibration

New method of non-equivalence characterisation (see
presentation A.Chevalier) -> lower irradiance

Best radiometers: DIARAD/SOVIM, SOLCON, SOVAR

Thick sidewalls -> good spatial uniformity -> low uncertainty non
equivalence

DIARAD/SOVIM: improved shutter design + most recent
characterisation

Revised Solar  Constant: 1362.9 +/- 0.9 W/m? (2 sigma
uncertainty) at solar minimum

DIARAD/VIRGO, Sova-Picard: thin sidewalls -> high
uncertainty non equivalence



comparison campdaign art

LASP TRF with Sovar
radiometer: Validation, not

OSovar: DIA
Eurecain |

calibration

RAD type radiometer that flew on
992, brought back to ground by

space shuf

tle.

Crogenic radiometer in May-June 2013.

OComparison campaign with LASP TRF I




radiance comparison = TR
diffraction characterisationr

\

Diffraction and scatte

Internal baffles

cavity ‘
RESULT:

Cryo experimental diffraction correction: 2549 ppm
= Much higher than theoretical value

->TOO LOW IRRADIANE IS MEASURED WHEN
THEORETICAL DIFFRACTION CORRECTION IS
USED.
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TSI (W/m2)
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RMIB Total Solar Irradiance composite
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121 day running TSI measurements adjusted to Diarad/Sovim absolute level
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TSI (W/m?)
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121 day running mean Total Solar Irradiance
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TSI (W/m?)

Total Solar Irradiance reconstruction
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Sun — Earth measurement

LW: 4-100 micron
240 W/m?2

SUN 0.5°

O

SIMBA

SW: 0-4 micron
1363.5 W/m?

Average: 340.6 W/m? TOT = SW + LW

0-100 micron
max day: 500 W/m?

Average: 340.1 W/m?



Payload / Pointing
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Figure 2-2: SIMBA pointing modes
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Payload flight representative model




QB50 flight

 Foreseen launch: Jan. 2016
* 380 km x 700 km elliptical orbit

* Inclination & 1nitial LTAN uncertain,
precession likely

LTAN

Axis Title




Planning
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Naam ._ m’“ Eind datum jan  feb mit  apr mei Ijun Iqu Iaug sep Iokl lnw Idec Ijan Ifeb Irr?lapl I Ijun Ijul Iaug Isep jan  feb Imrl Iapr Irnei jun jul
Mission preliminary design and analysis ~ 18/09/13 30/0914 I,
1SIS KickOff 110114 110114 1[’
ISIS preliminary design 110114 26111114 —
Early interface test 21214 21214 10
ISIS critical design 271114 2102115 I'EI;
ISIS subsystem production 3102115 110415 | —)
System assembly and functional testing ~ 2/04/15 1/06/15 —"
Payload & KUL ADCS PFM delivery 1104115 1104115 4 l
System environmental testing 2/06/15 3108115 [}
Launch campaign 4/08/15 18/01/16 ——
Launch 19/01/16 19/01/116 P
RMIB Payload QM development 2/09/113 150115 I
Payload PFM development 16/01/15 31/03/15 [
Payload QM sensor characterisation 1/04/15 1110115 _
Ground segment development 2001115 3112115 —————————————————— }
Ground segment operation 401116 3112118 | ]
KUL ADCS PFM development 2/09/13 310315
KUL ADCS ground segment development  1/04/15 15/01/16 [
KUL ADCS commissioning 18101116 13101117 [




Flat sensor technology demonstration:
BOS/SOVAP on Picard

The terrestrial radiation received by BOS(LW) at 725K, CERES EBAF TOA(LW), Period: March to November, 2011.

BOS 2011 March (o Nosember (BOS-w) CERES EBAF-TOA.E02.8 Subset(Iw)

s ¢ EXEN)
Normaltzed Flux Normaltzed Flux

PING ZHU (ZHUPING @ OMA.BE) PICARD-BOS.OMA.BE 24/39




Conclusions

After 30 years of TSI measurements from space

— Qur best estimate of the revised Solar Constant is 1363 W/
m? at solar minimum.

- Within the measurement uncertainty of +/- 0.15 W/m?/dec
there is no variation of the TSI quiet sun level during the last
30 years

- Over the last 300 years there is a 100 year modulation
rather than a long term increase of the solar activity
Future (next 30 years ¢). development of Simba for the
measurement of the Sun-earth imbalance

— First Simba in 2016: In Orbit Demonstration, continuation of
Wide Field Of View radiometers with direct solar calibration



Why cubesats ?
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T plateau since 2000 partly
caused by sun ?

Global Land—Ocean Temperature Index
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DIARAD & TIM 1ype geomeirygxmi
—\ Front aperture —

Diffraction and scattering

Precision aperture Precision aperture

\

Diffraction and scatte

Internal baffles




Power comparison

_ Internal baffles I
caV1ty - ‘
RESULT:

Sovar and Cryo power agree within 3 ppm !

cavity




Diffuse light Diffuse light

4 A4

_ Internal baffles I
Cavity ‘
RESULT:

Sovar and Cryo measure same amount of diffuse light
-> diffuse light 1s coming from TRF

Cavity
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characterisation

I -

Diffraction and scattering

_ Internal baffles
cavity - - ‘

RESULT:

Sovar experimental diffraction correction: 558 ppm
to be compared with theoretical value of 717 ppm cavity




